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i. HftOtf^-bJU^^fcT-f (5 2 0) tfcoT, #fcf*-fe;U (2 0 

0) 

y-h, V-xai; K 1 © h7>v?X$ (2 5 0) T-feoT 

, i^^f— (2 10) f£££;fv »V— > (2 

2 0) IZ^^Ftu^mi CD h7^vX$ (2 5 0) <t . 

y- h V-XSi; KU>T >m§l2© h7>V^$ (2 7 0) tfcot, 

>V**CD Klx-f >A<VDD^^> (2 9 5)-|:^$^L, |l2£Dh7>vX$ 
X$ (2 7 0) 

y— h. V-XSUh t U'f>^t^l3S)h7>yX$ (2 4 0) T'fcoT 
s flrtS* 3© h7>vX$fl)y- h3t»<BtlIS-tr h^-f 3© h 

(2 4 O) 

m 1 ©$ — S-^U&tfSi 2©£ — 5:*-Jl/£^-f £>zi (2 8 0) T'fco 

X, mmm3(D h^>vX£©filSEV— X#l§iriB:3 >^>^©i!tJtBm 1 ©£-5 
■*-;U::tSSaF*u IlIIE=J>7 ? >-y-c7)BtJfBli2©^-5 7";U7i<HtlIBmi CD h^>ix 
X£©fJlB KU-T 3 (2 8 0) <!:, 

^— K V— XSi; KU-r>£*rT£S5 4© h 7 (2 6 0) Xfo^T 

. il4© h7^vx^<7) V— XA<iWjiB« 1 © K7>vX$CDliiriB KU-f >I:S 
K*4© h5>S>X*©y— hj5»«» #1151113© h7>vX$©litJiEV — 
X ^.fcm 4 (D h7>vX5 (2 6 0) <b, 

2 0©^-5t^^t^H!i (light) SPW (2 9 0) Tf&oT, HUIBm4 
© h^>vX$©fJfS Kb>T >fi.l>*BUIBm3CD h^^vX^CDMIE KK >7b<, 
KflBE»*r<D1!ME* — S7"-;U©5*>© 1 OlOfeg^LTl^Bg^gW (2 9 0) i: 

Jttf^X7°K (5 2 0) . 



2. fflse-T— $^'T>r=4g*-r-5fctf>a>*3!Ea5 (230) ib 
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mcD^rf x:7°U-f o 

3. ^cDe^-b^^^t^-rx^b-r (5 2 0) tfe^t, #t°^-b;u (6 0 

0) jW. 

K V-XSl/KU^>^tl)Il(Dh7>y^^ (2 5 0) t&ot 

> i^- hrtHzU'* h7^f > (2 10) iV-X^f-^7^> ( 

2 2 0) IZ^$^lfcI10h7>vX^ (2 5 0) t. 

7— KV-XSU: KU^>^t^)l2(7) H^>vX£ (6 10) -efeoT. 
Mf^CD h7>vX^©y- h7b<=l > h □— ;U^< > (6 2 0) IC^^^L. I£ 
m2CD h7>vX^fl)V- X^VDD^I' > (2 9 5) C-*§££*U Wm 2 CD K v 
>vX$CD K U-T >^fIIBm 1 CD h5>vX*cDliiJfB KK>lc$£^$tLfc^im 
2 CD h7>vX^i (610) i, 

K V-XSi;KU^>^ttl)l3C0h7^vX^ (2 4 0) Tfco"C 
, ^Sg3CD h^>vX$cD>f- btffJlS-tr h ^ -< £*T,fc!g 3 CD h7 

>vX£ (2 4 0) 

mi ©$-5t;i/ai;«2fl)$-5t;i/^t5p>f>t (2 so) -efco 
t> l^m3CD h^>vX^<DV-X7b<HlJSB=i>-T r >^cD|lIIBmi CD^-5>;Uz 
*Sfc£*U HtIfB3 >7 ? >+l-CDBtfBm2CD^-i7 u ;U7b<^IIBm i CD h^>vX^CD 

mz£i"Oizm&2Htz. zoT^-t*- (280) t % 

K V— X&1>* KU-T >^*-r^>m4CD h7>vX$ (2 6 0) ffcot 
n 4 CD h 7 > $ CD V — X^fJlBm 1 CD h 7>yX$ (DflJSS K L"-f > CifS 

1^*4 cd h7>vx^roy- h *<itrE3r 3 <z> hv>vx$<DiiUtBv-x 

IZ$g^^Hf-m4CD h7>vX^ (2 6 0) t. 

20<D£ — 5-^l/£W*"<5>HBgMMt (2 9 0) t'fcot, #JgBil4CD >V 

X^CD KL"f >S.l>*HtlfBm 3 <D h 7 >vX^ CD K >#BfriE8f^SM*<DtfJlB$ 

— 5^-;UCD5*»CD 1 OlZ^^tLfcBSJ^gPW (2 9 O) <t , 
mf-fX^l/^ (5 2 0) „ 

Ilh7>v7$ £ ^ CD if * * ;u £ *rT £ 7 s * x u -f £ HB BP*" & * & 
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6. *»(De^-lr;u$$t7 s «f x^u-r (5 2 0) tfeot, £-t°^Hz;u (30 
o) #\ 

y— K V-XSUh*^>^tt^f 10h7>vX$ (3 6 0) t'ifeot 
»y— h*<-trb* h^-f> (3 2 0) l=tS***u ^V— X4<f- $ 5^ ^ (3 
10) l=ied-*#Lfc» 1 CD h7>vX$ (3 6 0) 

m i cD^-5^-;ust>*m2cD'Si— i cd=i o 5 o) 

T'&oT. mm 1 CD h7>vX^© KU-f >^fJ§Bmi <D=i >^ >^CDittfBm 1 
CDS — 5t;UC|S^S*lfc«1 CD3>^>-y- (3 5 0) 

y— K V-XSl/FU'fVftt^laOh^VvX^ (3 6 5) TJfcoT 
, mMZ(D h7>vX^0V- X7b<VDD^^> (3 9 0) IZ5j£££/h, s l£ff? 2 CD 

h7> $ coy- h 3b<jWSHK5 1 CD3 >x >-9-fl>lWffi* 2 (D $ - 5 t;U:^ $ 
tltzm2<D h^>vX* (3 6 5) 

£ 1 fl)$-5tMi;f 2(0$-5t;l/^t-5S20)3 >^>+»" (3 5 5) 
t'ifeot, fIlBm2CD h7>vX$C0^- h)!i«li*2fl)3>f>f©tell CDS 
— S.i-Mzm-£2*l, 1WKS&2© h7>V^0V- X^m2CD3 >^>+>-CD 
— 5-^;HZfS^$+Lfcm20)3 >7^>^ (3 5 5) 

y-h, V-X&i;Kl/'f>^t5l3CDh7>vX$ (3 7 0) ffcot 

s il3© h7>vX$©y- hHfP^>r > (3 3 0) Ktg^tu l£ 

m3CD h^>vX^CDV-X^ltFlBm2(D h^^vX^CDfllBy- hlC^^^H 
if 3C0 h^>vX£CD KU-T HtlBm 2 CD h7>VX$©KU^ >(Zjf£ 
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^Jtlfcl3fl)h7>yX$ (3 7 0) t. 

y— k v-xsi;h*L/'r>^ti)i4a)h7>vx^ (375) tfeot 
, ii4 0) h7>vx^(D7- h^iii7^ > (340 mmw 

h7>vX$ (3 7 5) 

2O0>2 — 5-2-;U£*-*-5fiBEfflJ*t (3 8 0) T'fcoT. HtllBm4CD h^^V 
X^CDIUIS KU-< >^BBBjaJWCD^-5 7";K7>5*,(D 1 Ol = «*$'*LfcSaMSP 
(3 8 0) <t. 

7. tMaroif^-feJU^fr-x-r^u-f (5 20) tfeot, =&tf^-b;u (40 

o) #\ 

7 s — K V-7Sl>* KU'f 1 O h7>vX$ (4 4 5) ffcot 

s AMB^— h*HzU£ h^-f> (4 20) lztg£$*u WEV— Xtf^— 
> (4 1 O) IC^^^tLfcm 1 CO h7>vX$ (4 4 5) <t , 

m 1 a>^-s^-;ust;^2a>$— 5^-;b^^-r<g>m i >-^>^ (4 50 

T'fe^T. ill CD h7>vX$©KW^|1 (Da>f>t(Dll CD$ — 
5 7";H-$g^^n^m 1 <&=l >-=r>1J- (4 5 0) <!:, 
?— K V — XSU' KU-T >?tt^)l2fl) h7>vX$ (4 6 6) Tf*ot 

, ii2© h7>vx$rov- xawswp7'( > (440) icj^B-^H. mm 

^^tlfcf 2(Dh7>vX$ (4 60) 

mi <D£ — ST^U&U'm — S7^U£^-f £s 2 0)3 >^>+f (4 5 5) 

-^n-*£££tu il2© h7>vx^fflv-^tfii20)3 >^>-y-cDm2(D 

$ — 5 -rMZtg-S $ 2 CD =1 >x ( 4 5 5 ) t s 

?— hs V-XXtfKW>m5f 3fl)h7>i?X$ (4 6 5) tjjot 
, MM3C7) h7>vx$®y- hrf><*- h-tzn^-O (4 3 0) ic&^fu fit 
m3C7) h7>vX$CDV- *tmUmz<D h =7 > is 7.5 CD?— MdSfc**.. & 
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tz%3(D hz>^i>X$ (46 5) > (i:. 

2 0<7)^-5^;U^*1-^ffBBJg|lW (4 7 0) tfcot, fJfBfg 2 © h 7 > V 
X£© h* l/-f > A<BilSW»tta)$ - 5 1 JKD H 05 1 -olcteaSJifcHBEaMt ( 
4 7 0) 

fctt IS CD bf 5 -tz ; u £ * x f x -} \, >r * BS -f & 7a & V th o T s 

(a) x-*^ i/|=**«EE*affl-r*CtlzJ:o-C, iEtt h^>vX^(Df= 

( b ) nijis&^mfE ^fiiBT 1 - * ^ ■< > © $ ms. i=« y si * * c 1 1= & o t 

(c) CM h^>vX$lzij£££;h,7i=i >7 I >-7-|ZHtilB^-^ £IBlt-f 

9. 2-3©^ — 5^U$*-r*RSWiB«*E»-r*laIK (3 0 0) ffeot, 

k V-XMh'W>^t^H©h7>vX^ (3 6 0) -C&^T 

Ifr — Z 7-f > (3 10) £Jfi^£7cto©*©T?&>g>mi © h^>vX£ (3 
60) 

m 1 ®^-5t^Si;i20^-5t^^t^l 1 ©=l >^>-y- (3 5 0) 



— 5^-;Hc|gd$*Lfc»1 ©a^T^^+J- (3 5 0) t, 

7-"- h V-XSU* K U-f >^^t 1)1 2 CO h 7 > v^^i (3 6 5) X°for>X. 
il2© h7>y^^(DV- X^VDD^-<> (3 9 0) |-^^$tL, ig20h 

7>vx^7- K*<*riE*i ©=i>7 ? >-y-©BtHBm2©^- = y-;n^^^^ 
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2(7) h7>vX$ (3 6 5) t , 
% 1 C7)^-5±;bSlXm2(D^-H^-7U^*-r^m2C7)3>^>-^ (3 5 5) 

2C7)^-5^;KZlStg^$tL7cm20=l>T>-9- (3 5 5) 

y— k v— x&o^ Ku-r>^^-r^m3co h^>vx^ (370 -c-fco-c 

» l^m3CD h^^vX^COfJlBy- hTb^- h-tfP^^> (3 3 0) 
fctf)CDt(DT?fc L J . i!3(D h^^vX^CDV— XliBiHBm2C7) h^>vX£CD 
?— M=ISdS*u t£fg3CD h^>vX*cD KM >tt«El2©h7>i?x$ 
CDHUfB KU-f >U:ted£*i-CU£>3R3<D h7>v^5 (3 7 0) i:, 

y— h, v— xsi; ku-t >^^-r^m4C7) h7>vx$ (375) -efcor 

s .^1 4 O h 7 > VX^I 0)^- h > (3 4 0) CltSfc 3 *l£ 

|^m4C7) h7>vX$0V-X^BilI5m3C7) h^>vX$CD 

C7)T:-fc-i>m4C7) h V>V?X$ (3 7 5) <t % ^ttlsl^ (3 0 0) . 
10. f-fX^L/^3>hP-7 (510) t. 

HUtB^X ^U-f =l> hP-^ICii^^$^fc5 r >rX^ > U>r (5 20) 
IttvXfA (5 0 0) Tfe^T, 
. fiJlE7VX^L^7^i&CDe<7-feJU£#<?K Rtf$-tz;U-(3 0 0) #\ 

y— hs V-XSlF FU-f 1 h7 >vX$ (3 6 0) tfcot 

K^- h7bH* h7-f> (3 2 0) mV—*tf"r—5^^ > (3 

10) IHtg^SftfcSB 1 CD h 7>v^5! (3 6 0) <t s 

mi cd^ — = ^-jusu*m2 cD^-s^ju^^-r^m i cd=i o 5 o) 

t-Sot, ItllBm 1 CD h7>vX^CD >*MWE$Kl 0>=i >T>+»-CDm 1 CD 

£ — 5±;H=IS***l*:*1 CD3>tT>"9- (3 5 0) t, 

*f— K V-xai;Kl/'f>**t-5*2©h7>^$ (3 6 5) t'Jjot 
. ^M2CD h^>vX^CDV-X^VDD^-<> (3 9 0) £*U il2fl) 

h7>vX^CDy- h^HUsBB 1 <7)3>^>-y-CDi?UfEm2CD£-S^7U|-^£ 
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W:l2fl)h7>vX5 (3 65) t, 

Ml (D$ — Z^)l&TSm2(D$ — 'Sii-Jl&^i-Z>m2(D^ (3 5 5) 

5-*-;H=l66"**U ISM 2 CD h^>vX$CDV— X^m2C0=l >^>+l-CDm2 
CD£ — ^i-Mzm-B $4x^^2(03 (3 5 5) 

f f— K V-X»tf KU-f >Ht 4* 3 © h 7 > (3 7 0) T'fcoT 

. l^m3(D h7>vX5©y- h^Tl"— h-tf (3 3 0) £*£^Ls 

3 CD h^>S?X$<DV — X*<1foiE*2<D h 7 > vX * CD>f- h I L . R5I 3 

CD h5>vX*CD K L"f >J»lEm 2 CD h7>i/X?CD Kb-f Xctt^aFtiTl* 
^I3©h7>v7x$ (3 7 0) 

y— K V-XSi;KW>^t^l4C0h7>vX$ (3 7 5) ffeot' 
. l^m4CD h^>vX^CDy— h^BB^^O (3 4 0) C:$£££*U l£if§4CD 
h^>vX?CDV— XA<^UfEm3CD h^>vX£CD Kb-f X^^^^HfcH 4 CD 
h7>vX$ (3 7 5).!:. 
2 0<D$-£^U£=rf SggBJlSm (3 8 0) t'fcot, fltlfBm 4 CD h 7 > V 

X£cd KW^, mIiSHe0JSP^cDBiIlE^-5 7";ucD3*.cD 1 ^ic^^tLtc^ 

BJSW (3 8 0) <h. 
^^trvX^A (5 0 0) o 

i i. ^i&cDt^-trju^frr-rx:?^ (5 2 0) TrfcoT. #tf<?ir;u (7 

OO) fr\ 

y— h, V-X&i; KU-O^tt** 1 © f>7>vX$ (7 10) ffeot 
, R>r- h^HzU? > (7 7 0) \Z$£<g2tls gV-X^f-$7'f> ( 

7 6 0) IZ^^fcfS 1 CD h7>vX$ (7 10) t. 

V— K V-7Xi;Kl/'f>*1itS«2fl)l*7>v^$ (7 2 0) TrfeoT 



, CD h7>vX?CD Kb-T >7b^m 2 CD h^>vX?CD¥- hlc?g^^ 

*l/i^2CD h7>vX$ (7 2 0) i: . 

2-Z>CD^ — StJ^ft^UvX^ (7 5 0) TrfcoT. ffilfEm 2 CD h ^ > V 
X^CDV— X^lUyX^©^- 57^>IUCD7*.CD 1 0|Z$g^^Hfr UyX^ (7 
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5 0) 

2 0(D^-5^;U^^-r^HSB^SP^- (7 4 0) tfeot, Bfil2m 2 <7> h 3 > V 
7 4 0) ^^•t.^-rX^U-r (5 2 0) o 



(10) 
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*m«H*, 1 9 9 7^4^ 2 3 BU:ffiJWS4xfc#SfitBK*60/044, 1 74^-0) fij 

*S§BJI4, §gfc)#-i|F33615-96-2-1944CDT. *SBUff©X#£«Tfc$*ifc 
o *g&i&l4. ^SMUdfcHTtt^fc: (certain) 5 „ 

■7 h y ^?x^x:/wi4^i£&ffiizm^Tfr& yja?>*LTfcy, n i vf* 

-t£z>\z^ 7 h'J -^X7 KU<r»^^fflLt t°^t^i^$ti-5 (illu 
minate) „ ft*fl«Jfc =r 4 X ^U-T 1 0014. ff^J ( □— ^ A) iziBS^H 
fctMfcDe^YXteSiFSM* (tf*-fe;U) 1 6 0^t. ^-fX^U-f 14. *> 
7Af-^mi1 1 OMP-tU^ 2 O^ffl^iiA^-C^So 

'SftfttU &P— I4P — ^-f > 1 3 0 ^ilLTHIIZgU)^. ^"TS^i^Y 

> i 4 o £m^Tfch£-*-<5 tf^-b;uA<jB»$-ti-e>*LSo v^v h 'J >^xf 
TP— K**lS. 

^ij^i47 zf=i>\dzL—$ ti^tz7$—$ yjute?* x^u-rrosffl^ 

igflDL. fl^OT^X^b-f^/ P v— («iLlijaax-f X^L-T (LCD) 
atf**y-f3j— K (LED) f^X^U'f) #\ *£flfl£*lT£Tl^ 0 Z*lt> 

o)2i<D&mowmte£m:tes LED4<*jt8iT?ftot, ^**ssa (lcd 

<fc y ^¥±<D*tJ^$^-rSC<bT*&Sc LCDlCfclMT. mtttteo 



-tz;u£ r^-^j dftdfcf LT. led (X(4 



(11) 
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oled) ^<x^u>ri±. &m£titztf<7iz>\,<Dfr&mML, r*?j f^-b 

*nw<D-nmmx'&. taa^LED coled) tf?-tz;u«aft<D*i::ffl 

ftfry©3SJ6J&«S-ei*» 3j— h-lfP (auto zero) mGE£;*5t LT IE«"*-<5 * 

- h-tf □ 7i-xt, ««ffi$stoi3iSffl-r a c: <b i= «*: o T-seromsft^ajiR 
mtonmmx'i*. uvx^^led (oled) tf^-b;n»jftrtiz«»a* 

tLTfcy. EB h7>i/X^<DBtt*BEI=3k*-r*. O L E D Lfc«3fEa>ft 



Bite* vh'J -^X7 KU-r»^^7i- ^^D-^it-feS. 

H2li. ^EOT^T"* ^7hU7!?XLED tf£ -fe/Ht$&<D III KBIT? 



(12) 



ftm. 20 0 2- 5 1 4 3 2 O 



H4l±, **W©7^x-r h'J->>?XLEDtr^-b;U«aftfl><fefl>ft»<7)* 
J£ffcS<Dle]S&IIlT:-&& 0 

IS 5 1*. *mW0>&WL(DT<7T 4 -3 -7 h'J-y*XLEDlf*-fe;Htaft£*rr<S 
x -r X ^ b £ ft o fc is X t- A <D 3 P <? H t? & o 

H6ii, i2©7^f-f^7 h'J->^XLEDt°^4z;u«jga>ft#onmM 

n'fci)iih7>yx$ (tft) ^ftfflLxs^TEtt^o i^c.taic, 

L^HJSMlCfcLN-C, 7^7 f -f ^7 h U X L E D e^-b^iJftli, 

K (OLED) T?l\& 0 *tf^4z;bi«l3tl4flMl h7^vX 



k ^ > v x $ <d v - x >r > ** c& -r £> c t £ ha? $ m ittitf 
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Haico^-ca^-So t°^-tr;HiSi2 o 014. 3o©pmos h7>vx$ 2 

40. 2 50, 2 60. NMOS h7>vX^27 0, 3>f>f2 8 0 X^L 
ED (OLED) 290 -fe b<7 h5-f>2 1 0 1*. h^>V 

^240, 2 5 0W2 7 0(D?— b \Z&-£ £ *IT e x — $7^f>tth7 
>vX$ 2 5 0(DV- XlC^^-^tL. + VDD^-OI* h^>vX$ 2 7 0 CD K U 
-< XC^^tLTl^o OLED2 9 0fl)100)iSlt h7>vX$ 240& 
tf2 6 0(7) KU-T >IC*£^£*l,Tl^o h7>vX^2 4 0©V-Xlt h ^ > 
VX^ 2 6 0(Df— hSt;=l >T r >-y-2 8 0CD 1 "OCD£ — S'tJU-Jp'n $tlTO 
4. Ml:, h7 >vX£ 2 5 0CD KU^T >. h7>vX$ 2 7 0OV-X. h 
7>VX5 2 6 0CDV— XXlX=l >7 5 >-y-2 8 0(D1 OCD£ — 5 7^K4 . ±T 1 

*t'^-b;Ha2 0 0li, *#fcBflffl*IE (V t ) T«&-tt#ttTT?» 

□ — Kf-^ 7 x— x 

tr*-fe;u«ift2 0 014. fflSSSfc-fel^ h^-f >2 1 o ^M^-fr^z <t iZcfco 
tf-$^D- K$*v»*„ HP*.. -trU<7 h^-f rp-j iz-tr-y 
. h7>V^^ P 4 (2 4 0) 14 T^->j IC^H. O L ED 2 9 0 COH^filjCOW: 
Etfh7>vX$P2 (2 6 0) fl>y— Hcai&fLSo f^Btf^. h7>vX5 P 
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